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Zm,max (MS/mm) 402 358 367

GVS (V) 0.3 0.55 0.55

Vi (V) . -1.83 -1.23
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Sample A Sample B Sample C

gm (mS/mm) 365.1 353.7 363.4

g4 (mS/mm) 98.5 30.3 2.09

A, 3.7 11.7 173.8

Table 4-3 g, ga and voltage gain of our studied devices at Vpg=2.5V
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Table 4-4 fr and f,,x of our studied devices for gate dimension = 1.2><200pm2
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Table 4-5 the power performance of our studied devices at 2.4GHz
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Table 4-6 The noise performance of our studied devices at 2.4 GHz
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300K 450K 300K 450K

Temperature(K)

-17.2 % -23.9 %

ID,max

-22.6 % -18.2 %
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-9.8 % -1.6 %

Vi

Table 4-7 The variations of Ip max, Em,max and Vg from 300 K to 450 K
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Figure 4-1 The cross section of the Sample A
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Figure 4-2 The cross section of the Sample B
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Figure 4-3 The cross section of the Sample C
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Figure 4-4 Current-Voltage characteristics of Sample A at 300K
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Figure 4-5 Current-Voltage characteristics of Sample B at 300K
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Figure 4-11 Extrinsic transconductance and saturation drain current

density of Sample A of Vps=2V at 300K
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Figure 4-12 Extrinsic transconductance and saturation drain current
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Figure 4-14 Extrinsic transconductance and saturation drain current
density of our studied InAlAs/InGaAs metamorphic
HEMTs at 300K

_37- EpIAEese ﬁl}f] ePaper(2008 )



L el L L e
ﬁJqu: 7 h}%ﬁ)ﬁ% SRS I/fligi

500
i VDS =19V —&— Sample A
—— Sample B
i —A— Sample C

300

200

100

Extrinsic transconductance (mS/mm)

0 50 100 150 200 250 300 350 400 450 500 550

Drain current density (mA/mm)

Figure 4-15 Extrinsic transconductance as a function of the drain current
density of our studied InAlAs/InGaAs metamorphic HEMTs
at 300K
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Figure 4-16 Breakdown voltage of our studied InAlAs/InGaAs
metamorphic HEMTs at 300K
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Figure 4-17 The extrinsic transconductance, output conductance and

voltage gain characteristics versus drain voltage for Sample

A.
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Figure 4-18 The extrinsic transconductance, output conductance and
voltage gain characteristics versus drain voltage for Sample

B.
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Figure 4-19 The extrinsic transconductance, output conductance and

voltage gain characteristics versus drain voltage for Sample

C.
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Figure 4-20 RF characteristics of Sample A at Vps= 2V, Vgs=-1.65V for

gate dimension = 1.2x200 pm’
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Figure 4-21 RF characteristics of Sample B at Vps= 2V, Vgs=-1.2V for

gate dimension = 1.2x200 pm’
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Figure 4-22 RF characteristics of Sample C at Vps= 2V, Vgs=-0.5V for

gate dimension = 1.2x200 pm’
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Figure 4-23 The output power, power gain and power added efficiency
(PAE) characteristics versus input power at 2.4 GHz for

Sample A.
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Figure 4-24 The output power, power gain and power added efficiency
(PAE) characteristics versus input power at 2.4 GHz for

Sample B.
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Figure 4-25 The output power, power gain and power added efficiency
(PAE) characteristics versus input power at 2.4 GHz for

Sample C.
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Figure 4-26 The minimum noise figure (NF,,;,) and the associated gain

characteristics versus frequency for Sample A.
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Figure 4-27 The minimum noise figure (NF,,;,) and the associated gain

characteristics versus frequency for Sample B.
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Figure 4-28 The minimum noise figure (NF,,;,) and the associated gain

characteristics versus frequency for Sample C.
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Figure 4-29 Extrinsic transconductance and saturation drain current

density of Sample B from 300K to 450K.
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density of Sample C from 300K to 450K.
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Figure 4-31 The relationships between the extrinsic transconductance and
temperature of our studied InAlAs/InGaAs metamorphic
HEMTs.
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Figure 4-32 The relationships between the maximum drain current
density and temperature of our studied InAlAs/InGaAs

metamorphic HEMTs.
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Figure 4-33 The relationships between the threshold voltage and
temperature of our studied InAlAs/InGaAs metamorphic
HEMTs.
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Figure 4-34 Two-terminal gate-drain breakdown voltage characteristics of

Sample B from 300K to 450K.
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Figure 4-35 Two-terminal gate-drain breakdown voltage characteristics of

Sample C from 300K to 450K.
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